Introduction
Rural communities in areas only marginally suited for agricultural production may look to harvesting from natural ecosystems as a basis for economic activities to sustain local communities. However, harvesting from natural populations often produces more variable yields than cultivated production systems. Natural populations usually vary in size, and the harvesting methods may depend on favorable weather conditions in order to succeed (Bell et al 1977; Lekang 1998) .
In order to utilize the harvested products in a modern market economy, raw materials need to be processed into products that can be transported to markets, that are attractive to customers, and that may fetch a good price. This requires investments to establish a processing and business enterprise. Moreover, commercial production of food for human consumption must meet defined hygiene and sanitation standards regardless of the expected production volume. Consequently, in a small-scale operation, investments may be inordinately high in relation to production volume.
Major reasons for the failure of small-scale businesses based on raw materials from natural ecosystems appear to be small and variable production volumes, along with market prices that are too low to cover investment, production and transport costs. A traditional model of extractive production does not appear to be feasible in local small-scale industry (Power 1996; Reese and Rosenfeld 2002 ). An alternative and seemingly promising way of processing harvested products is small-scale production of high-quality niche products with a local and somewhat exotic flavor for an affluent market segment. However, this type of production may present new challenges to communities, organizations and institutions that are more familiar with large-scale production focusing on quantity. This is to some extent the case in Norwegian agricultural production (Eymard-Duvernay 1995; Reinert 1997; Almås et al 1998; Forbord 2003) .
In order to improve our understanding of the challenges facing small-scale rural businesses specialized in processing harvested natural resources, we studied resource biology and socioeconomic characteristics of the relatively successful Femund Fiskerlag (Femund Fishers' Association) . This small-scale operation buys, processes and markets European whitefish (Coregonus lavaretus) from Lake Femund, a mountain lake in southeastern Norway. Femund Fiskerlag's experience is discussed with a view to providing a set of potential "lessons learnt" for similar rural industries.
Material and methods
The natural resource Lake Femund is an oligotrophic mountain lake. Since 1981 the harvesting of whitefish from the lake has been organized in a commercial fishery (Figure 1 ). Up to the 1950s or early 1960s, subsistence fishery for whitefish, Arctic charr and other species was probably quite intensive in the lake. Catches were sold locally or bartered for other goods (Sandlund 1986; Eknaes 1979) .
Data on whitefish fishery in Lake Femund were collected annually from 1981 to 1999. Catch per unit effort (CPUE) was obtained by recording the total catch in kilograms and the number of gillnets used. The age structure of the whitefish population was estimated by ageing the sampled fish by their otoliths (Ugedal et al 2002) . 
The community
Lake Femund (62°0′N, 11°55′E) is divided among the 3 municipalities of Engerdal and Os in Hedmark County, and Røros in Sør-Trøndelag County (Figure 2 ). The main lake area lies within the municipality of Engerdal. The same is true of the village of Elgå, where the fish processing plant is located. The area around Lake Femund is thinly populated. Elgå is the largest village. Apart from Elgå and a few scattered farms, there are four small villages along the lakeshore. One of them, the community of Sørvika, situated on the northern end of the lake in the municipality of Røros, has not been involved in the activities of Femund Fiskerlag. This is mainly due to its remote location and the resulting difficulties in communication.
The main municipality of the study area, Engerdal, is a fairly typical rural community dominated by the primary industries. From the census of 1990 to that of 2001, the total population in the municipality declined by approximately 10%. Employment in the primary industries declined by 38%, and the proportion of employed individuals working in the primary industries decreased from 20% to 13%. The slight decline in total population masks a substantial redistribution of people within the municipality. A large number of people moved to Drevsjø, the largest settlement of the municipality. Of the 15 census tracts within the municipality, Drevsjø was the only one to record an increase in population. While the number of its inhabitants increased by 30%, the second largest settlement, Engerdal, recorded a population decline of 12% (Table 1) .
Economically, Engerdal shows figures similar to the national average ( Table 2 ). The growth of the munici- pality's average income between 1996 and 2000 amounts to 30%, which is only slightly below the national growth of 33%. However, the average income in Engerdal lies approximately 29% below the national income. The slowly widening income level gap between rural communities and the national average is a long-term national trend, reflecting the differences between central and peripheral municipalities.
In 1996, 333 individuals aged above 18 lived in the census tracts comprising the communities along Lake Femund. For our study, 210 individuals were randomly selected for interviews among the 313 inhabitants aged above 18 in the riparian communities of Engerdal and Os. A total of 150 individuals completed the questionnaire and were interviewed. Of these, approximately one third may be classified as employed in the primary industries (agriculture, forestry, and fishing). The interviewees were presented with 4 main questions:
• Do you fish?
• Is your fishery a recreational fishery, a commercial fishery, or both? • What are your reasons for fishing?
• Do you sell fish to Femund Fiskerlag? Lake Femund is owned by the state, and all inhabitants of the riparian municipalities have equal exclusive rights to fishing. This system granting rights of use without property rights is called statsallmenning, which translates as "state commons" (Berge and Stenseth 1998) . It is regulated by the so-called "Mountain Act" (Act no 31 of 6 June 1975).
Traditionally, people's livelihoods in the area around Lake Femund were based on a multitude of activities. Even today most inhabitants are engaged in fishing either for sale or for domestic needs (Flø 1998) . Thus, the foundation of Femund Fiskerlag did not represent a major departure from previous and customary practice. It merely meant that some fishers would fish more intensively-using more efficient gear-during the 8-week fishing season from August to September. Additional harvest apart from the volume of fish sold to Femund Fiskerlag has continued to be an important part of the total harvest from the lake.
Results

Whitefish population and yield
Commercial whitefish yields in the period from 1981 to 1999 varied between 6 and 22 tons ( Figure 3A ). The total effort (number of gillnet nights) in commercial fishery increased from approximately 5000 in 1981 to 11,000 in 1984, decreasing to 3000-5500 annually in the early 1990s (Ugedal et al 2002) . The catch per unit effort (CPUE) exceeded 3 kg in 1982, 1983 and 1993 , while it fluctuated between 1 and 2.5 kg in the remaining years. There was no correlation between total gillnet effort and CPUE. The recent decrease in total yield is mainly related to a decrease in total fishing effort.
The chief cause for the considerable CPUE fluctuations ( Figure 3B ) are fluctuations in the year class strength of the fish (Ugedal et al 2002) . The dominant deepwater Fishing had a small impact on the total mortality of the whitefish population. The adult annual survival rate for the year classes from 1970 to 1982 averaged 75%, varying between 54% and 91%. Annual survival rates in unexploited whitefish stocks have been estimated at 76% to 80%, those in moderately to heavily exploited stocks at 30% to 63% (Ugedal et al 2002) .
Fishers
The majority of the adult population in the study area are engaged in fishing. Women are less actively involved and rarely catch more than 200 kg of fish per year. The survey revealed that 19 individuals (18.8% of the total) sold either part or all of their catch to Femund Fiskerlag (Table 3) . Ten of these saw their fishing activity mainly as an income-generating activity and are therefore labeled professional fishers. The remaining 9 individuals fished for recreation or leisure and sold their surplus. Clearly, the professional fishers are most efficient. They make up about 10% of all fishers but catch approximately 65% of the fish.
If we define a "major fisher" as a person who catches more than 200 kg of whitefish per year, our sample includes 12 "major fishers" (10 men and 2 women). The average age among all fishers is 47 years, while "major fishers" have an average age of nearly 60 years. Only 7 of the 12 "major fishers" in our sample sold their catch to Femund Fiskerlag. In part this is due to the distance from the fishers' homes to the fish processing facility at Elgå. It may also be related to the fact that older fishers in general seem less likely to sell their catch to Femund Fiskerlag, preferring to supply friends and relatives with fish. Living on the farm as retired farmers, they want to provide something in return for the in-kind support they receive from their household. Formally this may be considered as a kind of hybrid between subsistence fishing and commercial fishing, since it is a form of barter (Flø 1998) .
Femund Fiskerlag finds it difficult to recruit new fishers to professional fishery as the older fishers retire. From 1982 through 1989, 22 to 24 individuals fishing in Lake Femund sold whitefish to Femund Fiskerlag. In 1990, their number decreased to 15, and remained at that level until 1995. Since 1996, the number of fishers actively fishing for Femund Fiskerlag in Lake Femund has varied between 7 and 4.
The individuals classified as the "major fishers" of today are either small-scale farmers, or retired small-scale farmers (Flø 2000) who traditionally base their livelihood on multiple sources of income. This tradition requires that the various activities can be combined. Whitefish fishery combines perfectly with sheep farming since the fishing season falls exactly into the time slot between the fodder harvest and the transfer of the sheep from summer to winter pastures in the fall. Combining whitefish fishery FIGURE 4 Relative year class strength of deepwater and river whitefish in Lake Femund. The whitefish stock in Lake Femund consists of 3 morphs (deepwater, river, and shallow water whitefish) which are recognized by morphological and ecological characters. Deepwater whitefish dominate the catches. (Redrawn from Ugedal et al 2002) with dairy farming is more difficult, as cattle require several hours of work every morning. With the disappearance of traditional family farms and more people working nineto-four jobs, fewer people are able to engage in fishery.
Enterprise: Femund Fiskerlag
The main purpose of establishing the Femund Fiskerlag association was to create jobs for the local community through exploitation of the poorly utilized whitefish stock in Lake Femund. The enterprise would buy, process, and sell freshwater fish supplied mainly by the members of the association. The association is organized as a cooperative with limited liability, an organizational form that has a long tradition in rural Norway (Sandlund and Woldsnes 1986; Johnstad 1998) .
The history of Femund Fiskerlag reveals an impressive collective effort to establish and develop the business. By 1992 the association had invested 4600 hours of free work, in addition to NOK 780,000 (approximately US$ 100,000), into building the facilities for receiving and processing the fish. In the following years, an additional project demanded even greater efforts: the association invested NOK 2 million and an estimated 8000 hours of free labor into the construction of the Bryggeloftet restaurant. Targeting tourists, the restaurant was thought to increase local economic activity based on the fish production. However, in economic terms the restaurant turned out to be a burden to Femund Fiskerlag.
Over the years, approximately 13,000 hours of free labor were provided by approximately 100 individuals (Flø 1998) . However, according to working hour records, a small group of participants did most of the work. It appears that the greatest part of free manual labor was provided by individuals involved in the leadership of Femund Fiskerlag, along with the most active of the fishers. Thus, Femund Fiskerlag is a product of the efforts of a few enthusiasts, and recruiting new people has proved difficult.
The result of these efforts in terms of income generating labor varies between 2000 and 3000 hours per year, distributed among 3 to 5 individuals. The work is concentrated in the period from July to September. In the years 2000 to 2002 the mean annual turnover of Femund Fiskerlag was NOK 688,000. Of this sum, NOK 160,000 were paid to the fishers for the fish, while the gross salaries of the production plant staff amounted to NOK 270,000. Thus, 62.5% of the total turnover of Femund Fiskerlag constitutes income for local citizens.
Marketing and market demands
Beginning with fresh or frozen whitefish, the range of products widened gradually as the association developed (Sandlund and Naesje 1996) . The complexity of product development and marketing, together with low market prices in relation to production costs, have been Femund Fiskerlag's most persistent market challenge since 1981. Although the association has tried various product development strategies, this factor can still be improved. Official rules regarding hygiene and sanitation during processing and transport have become increasingly strict and detailed over the last decades, substantially increasing production costs for the small enterprise.
The main market problem faced by Femund Fiskerlag may be formulated as "too many small and too few large customers." The market for white freshwater fish in Norway is relatively small. Several market analyses come to the common conclusion that freshwater fish needs to be marketed as a niche product with relatively high prices (Windjusveen and Trangsrud 1997; Jäggi 1998) . However, the development of niche products is a complex and continuous process that may be called "negotiation of quality" (Eymard-Duvernay 1995) . It is a process of interaction among and between local actors and the customers. Forbord (2003) shows that customizing manufacture and sales, along with developing a network, is an important success factor. He concludes that the economy of an enterprise depends on a complex pattern of ongoing interactions by actors in a business network (Wedin 2001) .
Interviews show that both restaurants and fish vendors are highly interested in freshwater fish. However, Bjørkhaug and Flø (1998) .
they require that the seasonal variation in supply be reduced (Flø 2000) . Rapid and efficient distribution of small volumes of fresh fish induces high transport costs. Cooperation among freshwater fish producers may extend the season from early summer to late autumn, thus increasing supply stability and reducing costs. White freshwater fish is a so-called "start block product." It fits nicely into current food trends, often bearing labels such as "ecological," "exotic," "regional," etc. Experts in food trends maintain that such products currently have a unique chance to enter markets (Wandel et al 1995) . Never before have Norwegian consumers been more interested in alternative foods, and never before have they been more concerned about how they present themselves through the food they eat or serve their guests. At the same time, daily food should be as simple and ready-made as possible (Torjussen et al 1999) .
Two elements in Femund Fiskerlag's marketing strategy have proved successful. One is the "Food from the mountain region" label, which was established by 7 local municipalities. It guarantees that the product originates within the region and is based on the regional food culture. These are two central ideas of the "start block products" concept. Another successful marketing element is a long-term cooperation with a fish wholesaler that began on a small scale in the early 1990s. The wholesaler buys relatively large volumes of fish from Femund Fiskerlag, thus freeing the association of the costs of further distribution.
Discussion
The resource base Annual variations in potential and actual yields from harvesting of natural resources may be caused both by human action and by natural conditions. Separation of these factors requires time series data. Our data on the whitefish stock of Lake Femund span nearly 20 years, which enables us to understand some of the major factors causing variation in yields.
When Femund Fiskerlag started fishing with pelagic gillnets in 1981 (see Figure 1) , some locals feared that the whitefish stock would not sustain the increased harvesting. The yield decline during the first few yearscatches decreased by over 60% from 1982 to 1984-seemed to confirm this. The subsequent relative stabilization of catches supported the idea that during the first few years the commercial fishery had exploited an accumulated stock (Sandlund and Naesje 1989) . However, increased catches during 1992 through 1994 demonstrated that good catches were caused by abundant year classes. The dominant whitefish form in Lake Femund matures at the age of 8 to 9 years, when it becomes vulnerable to the gillnets used. Thus, the year classes of 1971 to 1973 and 1980 to 1985 caused the good catches in 1982 to 1983 and in the early 1990s, respectively. A variable sequence of strong and weak year classes seems to be common dynamics in whitefish, and the amplitude of variation appears to increase with increasing fishing pressure (Bell et al 1977; Healey 1980) . In Lake Femund, however, fishing has not influenced these variations, as annual survival in Lake Femund whitefish is similar to survival in unexploited whitefish stocks. The results indicate the need for long time series data in order to understand stock dynamics.
Although Lake Femund is a mountain lake with low fish productivity, the whitefish stock could sustain a larger harvest. Nevertheless, an upper limit must be accepted to ensure sustainability of yields, and whitefish from Lake Femund will always remain a small niche product on the national food market. The strategy of the Femund Fiskerlag business operation must reflect this. Quality goals in product development and targeting of groups in marketing have to be tailored to small volumes both in production and in distribution. This is probably best done in close cooperation with end users and consumers (Forbord 2003) .
Fishers and supply of fish
When Femund Fiskerlag ( Figure 5 ) was established in the early 1980s, the idea found strong and widespread support in the local community. By 1995, about 40% of the population in the riparian community (nearly 80% of the households) owned shares in the association, supporting job creation in the local community ( Figure 6 ). The achievements of Femund Fiskerlag were widely reported on a very positive note in national media, creating a positive spinoff for the local community and the region. However, since the late 1990s, the local enthusiasm has declined. One important reason for this trend is the Bryggeloftet restaurant. Its construction required a very great effort in the form of free labor, and the restaurant soon ran at a loss, causing economic problems also for the primary fish-processing activity of Femund Fiskerlag. The constant financial worries and the need to continuously provide free labor has resulted in declining support for Femund Fiskerlag among locals. This development suggests that the association might have benefited from more prudent and competent business advice.
A few fishers supply fish to the processing plant. They are active or retired farmers, and the fishing season from August to September fits into their tradition of multiple incomes. Recruitment of fishers is difficult because most young people in the area change from the tradition of multiple activities to full-time employment either within or outside the agricultural sector. The recruitment of fishers will remain a serious problem. One solution could be to change fishing technology from gillnets to trap nets. While gillnets must be lifted every day, fish traps can be left alone for a longer period, thus yielding a higher catch with less effort (Lekang 1998). Fish traps are relatively expensive, but suitable for cooperation between several fishers. Potential conflicts caused by the introduction of a new technology could probably be avoided through continued monitoring. A monitoring program helped ease the concerns regarding possible overfishing when the "new" pelagic gillnet method was introduced in the early 1980s (Flø 1998 (Flø , 1999 .
To compensate for decreasing supplies from Lake Femund, Femund Fiskerlag has during the last few years bought whitefish from other lakes in the area. This means that the economic activity is maintained in the district, although focus may partly shift away from Lake Femund.
The role of the community entrepreneur
The key role of local enthusiasts as seen in Femund Fiskerlag is typical for small-scale enterprises where the motivation is to provide jobs for the local community rather than individual profits. Uncharacteristically, Femund Fiskerlag was not funded by public subsidies. However, the initial investments as well as the current operation depend on the efforts of few very dedicated social entrepreneurs. The risk is usually that such enthusiasts are burned out and the enterprise collapses (Haveraaen 1993) . Femund Fiskerlag has avoided this type of collapse, perhaps because it has the support of the local community and the economy is independent of state subsidies.
In an evaluation of Norwegian policy "experiments" to improve local communities, Haveraaen (1993) discusses how collective values may be secured when the motivations are a mixture of public service and private profit. The collective values created by Femund Fiskerlag are primarily linked to the concept of living in a vital local community, but also to the individual "good job" (Reese and Rosenfeld 2002) . While the commercial part of the enterprise just barely sustains itself, the public goods produced through the joint effort obviously cannot. They are based on a disproportionate effort by a few enthusiasts. Norway does not have the legal instruments to encourage and protect entrepreneurial efforts outside politics or ordinary private business (Haveraaen 1993) . It seems reasonable to ask whether it is possible to design legal instruments to protect the social entrepreneurs of a local community against the dissipation of future rent through free riders and the impact of global values requiring equitable distribution also of locally produced public goods ("club goods"). The institutional ways of legitimately protecting such values are of the most profound significance in shaping civic culture both locally and nationally (Douglas 1986; Soto 2000; Reese and Rosenfeld 2002) .
Conclusions
The potential problem of overfishing has not occurred in Lake Femund. A long time series of data was necessary to demonstrate the true stock dynamics. Short-term investigations on fish species with complex life histories and population structures may produce misleading results.
Products based on Norwegian inland fisheries will always remain niche products, produced in small volumes at a relatively high price. The all too frequent bankruptcies in this industry indicate that successful product development and product marketing are problematic.
The Norwegian agricultural sector has focused on efficient production of large quantities of a single minimum quality, rather than a diversity of products and qualities (Almås et al 1998) . This tradition has formed the main competence of extension services. In contrast, rural businesses today recognize that quality is not an absolute and easily defined concept, but rather complex and diffuse (Reinert 1997) . The "negotiation of quality" for niche products (Eymard-Duvernay 1995) requires continuous interaction among local actors and with customers (Forbord 2003) . Thus, a new form of advice and support may be needed in this industry. The primary industry organizations need to pay more attention to niche product development and marketing, where signature products and label recognition are important concepts.
Femund Fiskerlag is a relative success in the arena of small-scale nature-based businesses in Norway. Nonetheless the association is burdened with several types of problems such as recruitment of fishers, restricted quantity of fish, marketing of high-priced niche products, and daily operations depending on a more or less continuous free extra effort.
The problem of acquiring a sufficient level of gross income from a restricted volume of products is shared with many small enterprises in rural Norway. The strategy promising the best chance of long-term survival may be cooperation among the enterprises and professional marketing assistance.
The general economic and social development in society may be the greatest challenge for such seasonal enterprises. As the number of small-scale farm households living from a multitude of seasonal economic activities decreases and the number of people with fulltime jobs in manufacturing and services increases, the number of potential fishers in the community is reduced. This may to some extent be mitigated by applying more efficient fishing gear, actively recruiting fishers, and supplying fish from other lakes.
